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图 1  
(2)炔丙醇和酰胺在三氯化铁催化作用下首先得到取代产物,之后在 Lawesson
试剂作用下经过硫代/环化的串联反应，选择性的得到了另一种取代类型的噻唑































































































1. It is well-known that the thiazole rings are the most ubiquitous heterocyclic 
motifs and they are found in many natural products and pharmaceuticals that exhibit 
remarkable biological activities. Significant efforts continue to be given to the 
development of new thiazole-based structures and new methods for their construction, 
due to their importance as substructures in a broad range of natural and designed 
products. Three different substituted thiazoles have been successfully synthesized 
from readily available propargylic alcohols.  
(1)We first developed an efficient way to the synthesis of substituded thiazoles 3 
or 4 via the AgOTf-catalyzed propargylation/cyclization tandem reaction of 
propargylic alcohols with thioamides(Scheme 1). We proposed this cyclization via 
























(2) Starting from propargylic alcohols and amides, we prepared substitution 
compounds by FeCl3-catalyzed propargylation,then we treated them with Lawesson’s 
Reagent and give another different substituded thiazoles 6 by sulfuration/ cyclization 






















Various secondary propargylic alcohols or tertiary propargylic alcohols 
participated well in the reaction, providing the desired products in good yields. This 
















2. Chemical modification is one of the most important research fields in the 
fullerene chemistry. Many functional fullerene derivatives have been synthesized 
hitherto and have potential applications in material and medicine science. Fullerene 
derivatives that have fullerene–sulfur bonds exhibit fascinating properties of 
optoelectronic interests. There have been ever burgeoning on the design and synthesis 
of these fullerene derivatives for their potential optoelectronic applications.Herein, we 
















The substitution/cyclization tandem reaction of C60Cl6 and thioamides give 
thiazolo[60]fullerene at 110℃ in toluene. 




















噻唑环是一种含有 N 原子和 S 原子的五元杂环化合物，其多种衍生物被证
明具有很好的药理和生理活性。很多天然产物分子中都含有噻唑环 (Figure 1.1)。
例如，Cystothiazole A [1]与著名抗生素 Myxothiazol 都属于含有噻唑环的抗生素，
前者通过抑制线粒体 NADH 的氧化可以达到抗菌的目的，其在抑制多种真菌的
同时不会对正常细菌的生长产生影响。治疗高血压的药剂 WS75624 A 和
WS75624 B [2] 也都含有噻唑环，它们是由液体培养基发酵分离而得到。海洋生
物体中也含有许多含有噻唑环的生物碱，它们在生物学、医学方面也被证明具有
很好的生物活性。例如，从海绵中提取的聚酮类天然产物 Mycothiazole 对肺部
























R=H     n=1 WS75624 B



























































2.1  Hantzsch 合成法合成噻唑化合物 
























































NH2-H2O, -HX  
Scheme 1.2 
 


















Rao 等[9]利用氧化剂 thallium(III)-p-tosylsulfonate (TTS)，酮和硫脲反应得到
了 2- 氨 基 噻 唑 化 合 物 。 此 后 ， Singh[10] 等 利 用 氧 化 剂










2.2 Cook-Heilbron 合成法合成噻唑化合物 
同样是两组分的环化反应，与 Hantzsch 反应不同，Cook-Heilbron 用 α-氨基
氰化物同 CS2，二硫代羧酸盐或酯，异硫氰酸酯等反应生成 2,4-二取代的 5-氨基












2.3 通过 Lawesson 试剂合成噻唑化合物 
Von Geldern 等[11]利用 Lawesson 试剂与 1,4-二羰基酰胺化合物反应，合成了
































Thompson 等[12]同样利用 Lawesson 试剂与 2-苯基-2-苯甲酰氨基乙酰胺化合
物反应得到了 2-苯基-2-硫代苯甲酰氨基乙酰胺化合物，再与三氟乙酸酐反应得














































































































De Kimpe 等[16]利用 α-卤代亚胺化合物与硫氰铵盐为底物，经过先取代后分
子内环化的过程，得到 2-亚胺噻唑啉， 后通过质子的转移，消去异丙基胺，得




































































































































Prager 等[21]以硫酮化合物为底物，通过光照，脱去一份子 CO2 得到了氨基卡

































































































R3 6  
Figure 1.2 
2 结果与讨论 
2.1 噻唑化合物 3，4 的合成 
我们首先以10mol%的AgOTf为催化剂，将底物1a与2a在氯苯中加热回流，
0.2h后反应完全，经过柱色谱分离， 以91%的高产率得到了取代噻唑产物3aa 
























































































a Reaction conditions: 1 (0.5 mmol), 2 (0.6 mmol), and AgOTf (0.05 mmol) in chlorobenzene 






域选择性 (Table 1.1, entry 2)。芳香硫代酰胺和脂肪硫代酰胺均能顺利地进行此
反应，生成取代噻唑。其中，芳香硫代酰胺产率较高 (Table 1.1, entries 1 and 2)。
脂肪硫代酰胺虽然需要更长的反应时间，但仍然得到了很好的产率 (Table 1.1, 
























Table 1.2 Synthesis of substituted thiazoles 3 and 4 from propargylic alcohols 1 



































R3 = TMS 
2d:R4=n-Pr 3ed 4ed 2 79(21: 79)
2 
1f:R1=Naphthyl
; R3 = TMS 
2b:R4= Ph 3fb 4fb 1 89(75: 25)
a Reaction conditions: 1 (0.5 mmol), 2 (0.6 mmol), and AgOTf (0.05 mmol) in chlorobenzene (2 




都有可能首先接受底物硫代酰胺中S原子的进攻。三级炔丙醇(R3 = alkyl or aryl)
以及非末端炔的二级炔丙醇的反应遵循反应路线A，炔丙醇在形成炔丙基正离子
7后异构化为联烯正离子8，再接受硫代酰胺2的进攻，得到了中间体9，9很容易
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